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Polarqgr phic study of organophosphorus oomponnds. 234n17»44%vvz~4ﬁ;1212

e o AT RNl e et s SO

letetinikina., Uchenye Zaplski Kaaan.Gosudarat.Univ. im, V.I.Ul'yanove~Lenina
- Obsheheuniv,borrnik, 118, No.5, 121-6(1958). |
The 1rollowln  veluss, . £p. ars given for pgolarogrephle chareetaristics

o orxeno-¥ cowpounds; conen. in wmoles/l., in ve, &, in microzmps.,

‘045 a

beclground @lectrolyte, shown in order: Amf(c){Cme)z (biz 5 7«80,
R .

he
-

1.4105, a291,1741), 0.025, -1,36, 351, 0.54 11iCl;
XainsyxIxRE2eix ( at 0.1 M cobou, =1.25 v., 869 wleroemp); :tF(O)(OEt)z
(b, 8%, 08014108, a*91,0272), 0,025, -1.36, 38 (at 0.1 ii conen., -1.33 V.
and 1472 miecroamp.; st 0.2 conen, - i ve vnd D00 mic 0smp. ) FrP(O)(OPr)z
(b, 5114°%, n201.42¢5, a2%.3773), .05, -1.35, 74 ( ut Gels =1.33 v. and
14¢ microamp. sad ab O.EH, =l,3: V. uant 437 alcroamp.); Meb(O}(OBu)
0,05, =1.,31, 51 ( at O.,1., «1,5C v, und 10. 1croamg., and ah Oozi —1.3 \ £
and 195 mierdsape); CH,y:CdCH, (G )(uuuwﬁ.uxiz)z,O.z -1.34, 24‘7, Ami’0 (Olm),
© (b5144-5°, ngol 4370, uzoo 929;). 0.2, =1.32, 11; FhCHZO(0H), (m.aav-aO),,,
0.C135, ~-1,42, 100 (a8t 0,025 .., =1.32 v, and 200 microamp., und at 0,008
-1.26 V. and 411 zlorosipe); 30,06, 0(03t) , 0.1, -1.37, 11 (at 0.5
~1¢7% v, cnd 38 microaap., =nc at 14 -1,8%8 v. 3ndl2B :zicroaeny, jaakIxzEk
all aboves valuss tukin in 0,5.0 LiCl, In M LiCl: ?tOBCC%ﬁcPQ(dﬁt)z (blo

01.0930), 0.2, -1.36, 7 (at C.51, -l.4 and 18);

2
380,00 s,y 0(058) (b8123—3.5°, n§°1.4310, a 21.0774) 0.5, =1.34, 6 (at

0.5%, -0,88 and 108); Louli, (G)(08t), (bl _99-102° n§°1 4555, 4201, 1232),
(]
®20, ..
[o]

0.1, -1.02, 19(at 0.5%,=0,88 and 108); ~cCtiie 0(07t)
1.0820), 0.5, -1.3, 25; hcCue,20(08t), (b. (L12-:.5%, nn 1.4360. a20

126.5-7.5°, n°01.4310, a2

dao
1,0592), C.3, =l.22, 8. Thase values wers obtained at £25°, ¥or ‘er (GMn)z
diffusion current

the tenp. coe?f, of EXtupxxxymxuwxizX is 1,38  par degree in 15-25° range .
end l.74» par degrss in 25-50° range; tha caled, number of electrons

in PhpCHPOgHo
involvad 1x is 2,33, i.e., 2-glectiron process is probable hers,
whils for iiar0(OMe), this velue 1s 1, In L Litl ths following velues
were found for phosphate esters (listad as above): (¥t0)z:0, C.5, ~1l.4,
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15; (Ew)zyomcazcmcna). 05, =1.32, 12 (at K conon. =1.26 end 25);
(pro)sro, 0eB, ~1.38, 1ll. The more negetive values of halrwajd potentials
in thls cuse s3rees wall with the lower dlpols moments Cf these esters

in compérieon with those of esters of phosphonic zclds, xamn. of the
v4lues obtalinea for phosphonoaoatatn and phosphoncacsetong derivs.
Indleatas that the reauc.lom invb;vea only the xeto form, and no ind fcation
of enolic tautomsrs was sscured. The following amidds gavs good polaro-
gruphic reduction waves whosse halghts were proportional to the concns,
(notatlon as above): (Mezn)ziocl, Uel, =1.3, 149 (at 0.24, -1l.85, 301);
[(mam)zz (0)320, -0.13:;, ~le24, S { at 0.5k, -l.l4, 37); mgw(o)[ow(wfoz)al
0.5, -1.24, 13 (at la, =1.08, 27); (sto)z‘: (0)0r (5) (0t} g, 0,025, -1.34,

Nz (et Oelii =leab, 258); ur.o)zu‘-,;o;(.,)(wt)z. Vel, -1.2]4, 301, The
jolerogruapilec wnelysis of mixtures may be hindered by proximity of the

hullwave potgntials ol the components.
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‘(30)33 to ¥hNy. The Na salte react mors rapidly than Etaﬁ salts. The salts
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Inides of soids. Dialkyl phosphoryl-Ne-phenyltriazines and their salts.

e I.Kabachnlk and V,s.Gilyarov (Inst.detero-org.Compounds, Aoad.soi.,uos-
cow). Doklady Akad.Nauk J.3eceRe114, 781-4(1957).'

Cf.this 3.106,473(1956).

While (RO)zPOH do.not reaig)with PhN5' thc salts (Ne and Etaﬂ) do react
yielding (RO)zp(ONa):NNzNPh, which on acidification yiseld (RO)ZP(O)N:HNHPh.
Th: formation of salts of triazines as intermediates above confirms the

previous supposition of existence of triszines (RO)SP:NNSNPh in addn. of

I ere yellow orystelline solids, unhydrolyzed in sir, sol. in org.solwents
and H,0 (ags solns. decompose on stending); they decompose on ﬁaltlng

and lose Nz' The free II ars formed rrom.EtBN salts xfxex by vacuunm aistn.,
while from the Na salte the recovary of II is done by aoction of &q.HCl or
calod, amount of AcOH in atz . Dropwise addn., of 1l.9 g. Phli5 in 30 ml.Btg0
to 13,8 g. (5t0) POH and 2.3 3.ﬁa in Btg0, followed by allowing the btrowa
soln, to stand overnlght;and svepg. the solvent gava 68,5% tiiltg I’(nﬂlt),
m.147.5=8,5%(from CHC1 -pubr.ether); similarly wers prepd.: 32.5% I (R=-
Pr), m.142-2,5% ¢7.8% R (R=iso-Pr), m.145-3%; 46.7% I (R=Bu), m.145=6°%

N in 5 ml. 3%,0 and

3 2
lotting the mixture stand 1-2 days gave after concn. 30.4% needles of 1I,

Addn. of 2.4 g. FhNg tO 2.5 g. (480) FOH and & g. EY

Re=lig, m.94.5-5° (from CHCls-potr.etha:); similarly were prepd.: 38,6=87.7%"
IT Reiit, m.84-6"; 17,5-26.% II R=lso-Fr, m.64-5°; 90% II, R=Bu, oll,
n2°1,5220, II uay exist in tautomeric forms (RO)P(OH):NN:Neh, (50)gF(0)-
AN h or (RO), }(O)L NNHPh; the lstter should be least acidic and appears
to be the most likely form. II are not basic and 4o not fbrm ‘plorates ar

HC1l sslta; they are :ol. {n besic solns. and oen be recovared by scids.
acids

ey uxe sizoneer Bobeh then G0)gEOE —
‘772/7 (4 Z2744¢
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Ny~ nethods of synthesis of tris(trialkylsilyl) phosphates.

e iunKOV ald vedesgonnlk (tllicat:z Chenelnste,lsningrsd), hur,
uiihel Tnliols7, l46Ee6(1957)e cfe this §.25,459(1955).

Lonpowiuy 0 byge (ﬁsaiO)S:O can Le prepd. by: reaction c¢rf E3EQ4 with

hg-ilh, reueuion of 1,401 with L 04, op resctlen of (1.0)5:C with FgiiCl,

i groiuétm urs cclorlass li,uids stabls to 450-3060; they'ara hydrolyzed
by 1,0 or aye wcids or buses; tbsay ars slsc cleaved by Nuir, Thus, slow
Lilsthe 0L BGCeD &e StE;;Obx from Q.é Ee H3€34 gave 100 .alf spd T4i
(EtSJiO)B;O, b5197-£000; rauistne yavs 33185-60, dpgl. 20688, n§01.4455.

~29iloly were prepde: 404 (ﬂeitzois)szc, b1145-7°, 0.9474, 144503, and

3

PR . .- » o B « o I - e B e X ed - .
89, (marr5¢1u) kU, Dyg2R1=47, 0,3580, 1.43€0, Refluxlay 6€.9 @.4354131
i 1961 se 5,00, 8 hra. 3ave 35 orula (He3310)3”0, b,15C-235%, wileh
7 Vg

cnve pure product, bsﬁl-sc, UeB0B3, 1440223 ulso vbbalascd nas 85 g.
{‘ezfiiao. 013tne OF 175 Ko (xtO)glO GG BUGE e wtaaibr gava 70 akir
sl G4 (mt3»1033:0. neating <Le0 go stsulcl andé vel ge (gto)s;o with
Ui f:e QIY feClz 9 hra., guve 41k (ibsbiO)SYO. Heutling 35347 ge MGguiUlz
o 19,0 2. 55504 & Lira, ac'ntﬁ.preszur' wl & Lrs. in vacuo ;ave a
vicccus polymer, sol. in crg.solvents ena -ttackad by H,U, which had

by ¢oipr, of Lﬁs,ﬂi]3(504}9.
3 )
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“imthesis of esters of Se-caffelnylmethylphoachonic acid,. /QEZ} ¢a4€h,~'
W > oy
4. Jugovkin (AllUnion lLabor .rotacvion :laue.lnsce, azan).  Sur.7bshchel

27, 1534-5{1957).

g

" Puhloromathvlcaffeins (me315°, from ieCh; ef.Golovehinekeyn and Chuman,

. O v e - e
oa finellv te 1207 zsve efter treatment vutii © lp Lot <SEOH 2,40 o,

tiey Lewgatfeirylusthylynoe honeta, m.lBEQ; Simlloviy w08 orand, 65420
2.y esler, m.?C-lo, end 85,6 di-iso-i'y aster, feli:le2%, Tha Gleiu
gnter, 38,4, .8 o viscous 1lguld, whilc tas aul-lso-llu ascter, 12,7,
1070=6%, Cha 2ieLu cster Mssted witk 1:1 401 in Jegled tube 5 hroe b
$edl pave cecutfzinyluetbylplhogphenic woid, 2,2253«80{from ¢}, the -

Cuats Leling, Cvtullel Yron hydvolvsin ¢ the othar usters ehove,
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- treatec with 5, NeUH and renptf. with HC1l gave 3 g (cugogcﬁdp(o)(09n)3)
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igters of isogyanatophosphoric acid and their derivatives.

oV o hirsanuv and leN.zhrurove, cbur.Obshchel xhim.av,lpoa-e(losv).
ClebhiB Jekb,kb4d, 2L85(1956).

u;stn. oL 1600 g. (iig0) ., POunbonmo in vacuo gave 8Up mixed sturiuling ester
L)

o 40 20
&G ‘“ﬁc'_gl:iﬁﬁ9; rsdistn. §ave ob» lotler, b47a-u . dzo¢.uloc, nD

1.4560 (trectec with rhwk, 1n cold sutdu this m’{& 7C. {.ieG) o (0 ) hiCO.iLFR,

m.l(o'b-?o)o uimilt'll‘l,v Wel 8 _Y;-I‘Cpo.. 69 (kh())q. ((l) x‘u@ ba‘d4"6 Py 1.43‘38,

T——

145470 (witn sniil, this cave (rhO)zr(U)uHCUuﬂah, n.lﬁB-B& } while
trestinant with A.C wave 96x (h0) iOKH,, @e14G=50%; use of n.iitiglu

Lav e \xnuiqx(L;unuomuﬁ,u.lJﬁ-ébOO(from “thﬂ)ﬁ). “imilarly the correse
roxcing wrathane derive. on distn, gave 640 (z-LrUGJ 0),: (0).v0,b10~500,
m.‘.’a&-—& “{with 1.0 this peve 857 (Ia-xir(‘;ﬁﬁz,}(})z}; (\.'jfvliz, M. 186=-8%(from L)
L mm; in %1,1',20 geve &0, (p=drugh 4(‘))zl-(() JRGONH: hy, m.l’?O-lO(decompn.).
/iddne Of stUit to (ﬁbol?r(o)nco cave (ﬁuO)Q:(O)NHGOBED, e 1liuld; sini-
larly was rreic, (Ma(;)m (CINICO, k'&’hcd, s 11 uie, addne of Bull o
(rhOnzr(u)mGO followed by treatment -t ths cily rroducy with 40% N&QH

anc & litule meid géve @ 501i¢ Na selt cf (rhO)z.(O)ﬁﬁcozﬁu, m.lbl—4°

\iTom Ugtl =petre.gther); simlierly was rrepd. da selt of (Phoiar(ﬂ)ﬂﬁcoz-

6 >
Uilplilite gy aeu.loo-9lo. itesction of .2 g rhCHs0d with 5.5 &e (PhO)a-

i {¢)aLl, 10oliowed by treatment of the rroduct with 5. ~abd and acldife

( . . 50O
‘lestion of the alk.soln., gavs 6 g (PhO)Zr(Q)mHCOECHglh, Me7I=81l",

(2RU) b (0)ib0 (5eB ga) ana 0,62 mo (VHyOH) 5 3ave a glassy 50114 whioh

deo.laéaeo(rrom ueﬂ.-petr.sther). 4imilarly wers srapd.: % (p=3rCglig=

0) pr (0 )uniGUgu, m.61=3°; and 93% (p=BrCeH,0),P{0)NIS0,CH ik, @.113-159,
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2stesrs ol N-phcephoric ecid, trictloroiiinoscetic mcid and esters of
\txihyurozy;houggazotrichloxoucety“.II.

oo irsunov nnd G.l.Jerkach (Metallur(.inst., ‘nenropatrovsi). Jhur.
08,6531 wulae27, 10:50=3(1957). Ofe Shi3 3.2, 2531(1056).
Io «w zcln, of 0,045 ge.at.Na in .03 mcle,lvulLJ CH in 7C¢ w1, StEO wes

reued UaULD mole GGIKCOR:LCIS in $t_0; <fter stirrine 20 min., ths mixture

oo orlefly reflwcid uno giltsred from .avl; coolin: riilded a ppt. of
T

l-aloﬁ 0)3P:ﬂb001; 1y 114=5°(£ro.a petreathar)y it s slowly

.

rrolyzed oy ;?v aven on bolling, Jut ra;iily losss ons 0 group in

hot £ eciceOHe To solin, 0F (o086 m0la 1-»10H7CFa in 60 wl, 1t20 wo g added

will lce cooling 06,0: wols CClSLONE}C? p .u 0p ftor coolin to O°

“ LF)
the v0oin, was ruatluly washed wiih ¢oll ! Nand nrd the org. layar was

ruliuly filterad throu-h Jazx%tI;$A lazdiately svapde yislding ‘7}1ﬁ
(l-ClokAVO).l‘(O)N:C(Ocloil,'-l)(;blﬁ, :1.60-4, . Refluxing C.04 mole 1-01037.701%&
in 3ta0 with 0,02 wole 001300nsa 071, (%g ?in., filtering ond evajpge. in
VL GUO £3Va 60e3p WUl GSNH!O(OCIOA -l)m. m4139-41°(fromv§t0H), which 1s
hordrolyzed with mors difcicultr Louan the nnalogous h ester, xefluxing
Ceb0Ll mols I in U0 wle 80 22 < 22, N NaOH uneil a 30ln. formed (1 hr,),
conce. in vecuo wnd sduiag ‘Ll..v i nd coc’ing gave 60,9 III. Hydrolysis
of LI .ith 350 gives vary 1;;u-u IIT und muech tar; ag.ale,.liaOd, as ubove,
however gave & grasn soln, uhick on scldification geave 3u.3% IIle ..nale
ogously to prsnﬁ. 0y I thers was obtalinsd 49, 87(4-C1610ﬂ -1-0) 4.“uLbl
e 1:24=3° (from petr,ather) which ls very sasily stt:zcked dy moisture-
relluxtiv)this with 95 404 5 min. resdily gave 7. (4901Gloﬂ6-1-0)2}(0)-
LuUUClB,m.ldﬁnﬂo, which 13 s le 1in basic solns.. Reaction of RJ.u with
lgbbl.Aauvlz. ac above, zeve vary essily hyvdrolyz.tl. (daivg i 6= 1= 0)2
L(O)u.C(O-l-Cloﬁbvlaé)bblg, 1. 36=45%(from £t,0), which warisc vith 95k
tui gave 7445, IV, m,10088°, |
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Dilalkylamices of trichlorophosphazosulfuric acid snd chlorides of N,Nedi-
clkylsulfanido-it'=phoschorio acid. ' » ' /
o .¥irsanoy und S.D.Wakrasova (ietallurg.lnst.,Dnepropetrovsk). Zhur,

Cbehehael rhime27, 1355-6(1957); cf. this J.22,88(19852);22,1546(1952),

28 PR
AR ~
buth 1 hre guve 98,5 1iCl end cooling the hot filtrate gave Me NSOEN:Pc; oXd
o e Ml At ,
1e73=5 o 1illurly wus prapd, @tzmaozu:xuls, oil, 6301.4665. nnol.5078-

He:sting 30 nl. CClé, 0.C4 mole anuso MY, end G.04 mole iClg on a gteam

These renct vigorously with stCH and reéact with HZO. Etansozmﬁa, m.46-?°,
was pretu. frem hHs and Stzkdozbl. Iin 06H6 treated with 1 mpla 100%
EC0LH zave aftsr 12 hrs. 93 %egﬁdogﬁnfocla,m.IIO-lzo(from CCly), which
reacts with Hzo wuceh mors slowly than ths above trichloride. similarly
was obtained 1004 Tt N30,LHPOCL,, 17029, Refluxing these in Cgily With
squicoler amount of 100, HOOH 5 hra. gave: Ms,i30KC 0CL(OH),de0.74-80°,

6 6

of ucozu are used and the reaction is run in refluxing cioxane, there are

rorred: Lie,NSO,NHEO(0H),, 92, dec,.187-9°, ang Etgmsogmﬁlo(OE)z, 8L,

and Et2Nu02Mﬂr001(0H), viscous oil (from G H -petr.sther). If two moles

me.0=950, u very hygroscople solid,.
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Synthesis and study of some vinyl esters of aoids of phosphorua.
f£,L.Gefter and i, E.Kabachnik (Inst.Hetero-org.Compounds, Acad.sSoi.,
08coW) o Doklady Akadebauk SeseseRe114, 54led (1957). |

A new method of synthssis of vinyl cstars of aclds of P was developed
on the basis of probable formetion of 1—ohloroalkyl saters of trivale |
ent P in the reiction of oklorides based on P11 with alaenydes; 1t

was felt that addn. of & base t0 a systeam of eldehyde~P halide should
yisald a vinyl ester by dehydrohalogenation of the intermsdiate. This
was exptly. veriried{(Cf, ¥.F.Falzullin, N.4.Prifonov, Uchen.Zapiski
Kusnusk.Gos.Unive 112, No.4, 131, 139, 143(1952)). Chlorides of aoids
of P were treated with an exoess of scil and EtgN with oooling and
stirring; this yiéldcd & colorless cryatalline‘ppt. whiph often turned
red; dlstn. gave a low bolling rractidn at 20-100 mm;,_rollcwed by

the desired vinyl ester distillable at 2-10 mm, The orystalline ppt.
waes elther filtered off prlor to distn. or was left in situ; no effeoct
on the yleld wus notad. The cfudc distilled product was fraed of traces
of Itall by contact with few drops of H5P04 and redistn, gave the pure
vinyl esters in 20«5% ylalds; much rssidue always remains in the distn.
appe. and strong hcgting of thls laads to dscompn, Very pure starting
agtarials and an excess of aoH and EtaN are essential to obtain the
above cited yizlds. Thus were prepd.: Mer(O) (OCH:CH,),, bgt4-5°,
80101097, 02014204, 865(0) (0CR:GHy) , by g 60-1% 1.0707, 1.4409;
C1CHgr (0) (OCH:CHy) 5, by66-7°, 1.2458, 1.4636; CH, 1 GHP(0) (OCH: CHy) 5,
b1 ,5e240=50%, 1.1020, 1,4530; ek (0) (OCH,CH,C1) (0CHICHy), by o ,06-8°,
1.2351, 1.454C; mf(o)(oau)ocmcug,'bg_s_aes-s » 1.0208, 1.4278;
'hi(0) (0CH: CEg) p, bl‘5_2110-119. 1.1589, 1.5144; ePhP(0)OCH:OR,,
b;102=4%, 1,1166, 1,5224; 0=C.H,0,POCHICH,, by_s 571°, 1.2306, 1.5367;
(CH,0) 2POCH: CH,, b1568-0°, 1.1672, 1.4577; OP(OCH: CHp) 4, by(84-5°,
1.1240, 1,4314, The machanlism of the reaction is believed to be the
formation of lechloroathyl ester followed by selt formetion at the 1=
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position, such as (Rzr(o)ocnuousts)’cl', which decomposes to the
5N.ﬂcl. In oxpts; with Mhan such complexes
ware actuully {s0lated and analyzed. The possibility of iscomerization

dasired vinyl ester snd 4t

of .cH into vinyl elo. monomer is not prohable. All the vinyl esters
ahove vwere polymerizable at 50-“1?06 with 0.7-1.82 BzpOgz. 'I‘hbsa with
1 vinyl group gave liquid products of low mol.wt,, while those with
S or 3 vinyl groups gnve rapidly tridimensional polymers (usually
colored) which ware infusible and insoluble, having also a Gegree of

nonflammebility. Cf. /llen et sl. JACS> 78, 3715(1956).

N
"125’”¢°475ai&h3/24QQA%/3 /Akr€22”¢4zbﬂ “s

gy e -

L s eo = 87?”’/”&0 et
> y/ 72
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Poiycyvlio compounds, IV, Synthesis of anthragquinone-l-ars=onic and
l-phosohonic acids by the diazo moethod,

AJM,Lukin and G.B,Petrova, Zhur,Ubshchei Khim,27, 2171-4(1957). Cf, this
3o 20, 2219(1050),

The pasta formed by repptn. of 11.8 g, 95% a-aminoanthradquinons from
cuncd, 1,50 was treated with 404 HRF4 and the saspension diazotized with
40% ay, NaNO, (7 ) at 35-40° , cooled to 0%, the pptd. diazoniwa fluo=-
birat: was 1ilt~rou off, washed with Ht,O and drioed in air; the yield
was 87.85% of oroduct containing sone 9% undiazotizsd aminz, This (15.5 )
and 1 . Cuzﬂr2 were rradually added to RO ml, aba. otOAc and 8.4 ml.PCl3
at room tomp. and the mixture wam stirred 2 hrs, at 60-50, allowad to
stand overnight, treated with 12 ml, ﬂzo, 400 ml, 5.» NaC!l, heated with
activated C, filtered and acidified with concd, HNOz yielding $0% anthra-
. winone=1l=phosnhonic acid, m. above 100°(from 11 HNO ), a yellowish
powder; with N NaOll it gave a mono-Na salt, ysllow aolid; simnilarly

wag prend, th: yellow mono—NH4 salt, If the initial diszonium sall is
the chloride or sulfate, the yield of the Schiemann~type reaction above
ie but 6-¢,9%, Howaver in the §ynthesis o? the leanthraquinonearsounic
acid it best wade from the (iszonium culfate (655), while the chloride
g.ves but 17,5% yleld ard the fluoborate 23%, in s conventiomai Bart
resction, l-ﬂnthrarninonspbo«ghonic acid 1= effoctivo precipitant, when

used as NH4 sclt, for izolation of Th)in acatate buffer at pH 3.5-4.4,

the sensitivity hging 101 Th in § ml, of sola, _

U A
& fare / [, / foteee s m;%,iamq
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(]> A study of the reaction of esters of phosphorous scid with alkyl h=lides
| by nothods ol phyuico—cheniéul LLalyeis.
e o Thuzov nc V.4 zbenkova\(V.i.Ul'y&nov—Lenln state Unlv., Kuzén).
DOKLaAY S Mul o nBUR e ecenellE, 12¢9=-71(1957). »
"he ra.ction of (':to)sﬂ 2ith tl, %tir, ISrCKacKBrOg,) and thst of (rhO)gP
with 81 and Y wac sxamined at various tamps. by dstn, of h, d, cond,
znd viscosity.lln'the syseen (;tG)si-utI the‘ourves of n and 4 are convex
toward ths compn, axis and hones o not incicet: interacilon; cond. and
vizeosity, as well 28 natural contreotion curvas do show an interesotion
by showlins mixisa on the proracty=coapns, diagrams; with rise of tengp,
the locution of the muximum shifts tovsxd the estar component, in tha

vroten T« (860) n end d curves <re convex toward the compn. sxis =nd the

diviastion from 2Jdltivity 1s sinll; specific volume and metural cootractiom
Dn suoW A wone of contraction aﬁ equimoLar comrne ‘the viscozity curve in
this 57306.3 sven at aG° has w=~shaps with inrlsction at aquimolar compn,
ghich inclestes inteructiom zad ussociation of one of the componants.

“he viscoslty cuive siows a consluernble deviation from addltivity

/

eszactally ab opuinolir comphe ‘he Giagrsms are raproduced.
iy y /! . | —
ﬂ?‘;/m/o AT ///J’U" 5/‘ é(ﬂ [)Zf/v"’q T)% %

ﬁé/ /vv e,
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Radionl reactions of pentaphenylphosphorus.IV. Reasction of pentaphenyle

piiospborus with methyl jodide. Machanisn of radiosl rsactions of penta-
Lhanylphosghorus studaied by means of diphanylplorylhydrazins and di-
Jugaylplerylhydrazyle
eneduzuvaev, des.Osanove snd leseshlyapnikova (Ltate UYniv,, torkii).
Y e Jucidehel Anlines?, 1‘16599(1957): cf, this 3.26,2531(1956).
feactlon of Phsr with eI ocours by radleel route. Thus 10 g. rhgt snd
44 ¢. Jel erter 20 bhrs. ab 90” in seuled tube guve 0.1 ml. CBKS, o2 mle N |
Uiy 2019 e By Do £ PhéPI, soue CGHG, :\eth, and rhI. The residicsgl
Lewure of ths resction waa confirmed by varictbior of color of solnse oOf
Ded 1n.oﬁuﬁ, Tl ? ? 80K, eI, CH013 or scUH in the rresenc: of
@,4,&-(03h)506ﬂnxﬂwl {orence ctwnaina‘*o tre violet coler of the
fige ruule:l of c,e,b-(ozyischﬁ NN:h in yresence of free redicsl ourcas).
e fepnic meturs of the reaction of Zh5X with ~cCH was confirmsd by

»

11437 qeenes Fhe reaction with 03015 wee fzllowsd cclerinatrie~lly

S emie curys Lo cbouene Lhz raseticn in yrisin: ppasrs bo | roceed

ey aoleculurlre I wis privd, ams trollows: Gof ze & In 3 al. purs GICL,

Qeovan wivh Yo, S, wnd Le8 gl dry \3;304 1 Are; avagn, of Lba
o 3

Closabe ~uve violsu peisas of L Rauetion of fhﬁ; w1tk Guﬁs in the

41
RN

Cpagencs 0f s, feiled o fix any radlecls on ge irea rsalcal rorsc-tion

wob rount in roactions v.ith ales., '8, Cghg 2nd CHOLloy but nons Iin

gl flon e
DTty Horetiinlly L

RN Lolne,
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5 to 25 g. (460) POH in petr.ether and passage of dr; NH, until the

BeheArTbuzov, P.I.Alimov and O.N.Fedorova. Izvest.Kazan.Filiala Akad.idauk
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Derivatives of triphosphoric acid as insecticides.

LeewueRe, S6r.Khim.Nsuk,Sxzziiinzizxk No.2, 25-30(1955).

To 50 g. (¥t0),i0H and 54 g. PhNSt, wes added 11,6 g. S at 55-60° and after
1 hr. when the S had reacted the mixture was treated at 20-40° with 29,5

s StOPOC1l, and heated 5-6 hrs. at‘55-4o°; after diln. with petr.ether

the amine salt was sspd. and the filtrate svapd, ylelding a residue of
undistillable &cOP(O)[OSP(OEt)zlz; the same was prepd. by addnm. of 5.8 g.

rasotion was complste, followed by treatmant with 14.7 g. #t0ro0Cl, 2° The
g::i:;:ltllx was 100, effective agalnst grain wesvil at 0,05-0,1% conon,
by speay gpplioation, uktdzozbmoZnicpecupucxonex8ipxaignorbrexatoft ak ox
similarly was prepd. Et}(O)[OPa(OEt)zlz which was 86 effective against
the insect at 0.1: concn,, and M.OP(O)[OES(OEt)alz, which was as effective

‘ SNFOCL, and 36 g. ELO0K(0)(Nuey)g
in xylsene finally to 150-5° until stC1 evolution osased gave a range of

as t @ :#t0 analog above, Heating 16.2 g. Me

fractions from which wers obtained: 4,1 g.(MABN)zP(O)OP(O)(NMoz).blla4-5°,—

and 8.4 g (anu)zP(o)[OP(O)(Nmaz)glz. b,170-1°, which was also a 100

1l
effeotive agent at 0.2 ooncn. against the graln wsevily this amide,

0

nD°1.4685 d8 1.23535, Similar reection with (Mszﬂ)P(s)ClB gave a range

of' fractions from which was obtained MQQNP(S)LOP(O)(NMna)alg; which wes

a wenk insecticide at even 0,5 oconon.; this amide, b1.5175-6°, ngol.4880,
d2°1.zovz. .imilsrly were prepd. only in uniurified state: S5tF(0)[0r(0)e
(hMaB)ala, vhich was 76x effective insectiocids at 0.5 conon. and

&t}(O)[O&(NMaa)alz which was a very wesk insecticide at 0.5~ oonon.

"
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1= Mixed esters ol tsrt-(x;,l—trichlaro}butVI-l-trlchluromﬁth loye ohexyl N
, | e © Z :s |
iliiﬁ:t:)vli;ﬁ V;. .uhairul.k.in (».w.mbv Chem.Tech..!‘nst..I’Camn). ~hurs Obf ]
shehel “hlme.7, 1005-9(196’). Cfe Lhis Je27,444(1957). |
TO 41eis Go FCl' ernl 8o Fe l—trichloro*nethylcyclohexanol in 250 ml, Stg0
We £ o ﬁui 23¢7 pe pyricine ab’ B H a;ter atirrlng 2 hro, the mixture was |
filtaorad and s ;¢ltr&ta nialdcd 725 vlscouz fuming (CH ) G(bcls)OfG: .z,,
b 2:9-0C°%, 8, 1.5061, 0 °1 6520, uhich on shook solidiged and B.55-6 .1 |
refluzing 198 &e CClac;.e.,Oi‘bla with 126 2. 1otricbloramathvloy@lohaxano g,
and 57.% z. pyridine in ,tZO hrs. gave 565 (Cdgy ) G(Gcls)OP(OCMeauﬁl | 0
1v1-2° 1.,5040, le542&; when 2 ‘moles of tha alc. werse uged. the sane
product we e forwed bvut in 5. yield. This formed ¢ipilarly in 3C.5,. yield
froa I :nd TClaude OH; the product, baléo—d , 1.5039, 1l.%421.. Treatment
with 3130 ga#e (038)50(0015)OP(OGNochls)dn, m,87-90( from cyolohcxano)._.

. ° the following (Cfig)gC(CCLg)0-
1I and 0 in atao with pyridiue at 5% gave

b R

7 " Approved For Release 2008/11/26 : CIA-RDP80T00246A003200030001-2 _
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P(0Ciis ,CC13)0R (R shown: is, 74,8, b,181-2.50, d,1.4540, n§°1.5316, 2.

58-c00(aftor standing)y St, 85.1., meB6=7.5%; Pr, 76,5, bg190+2°, 1,3940,

t, o Y
1,5235, m,44-8°; Bu, 76, b1192~4 o 1lo3674, 1.,5200; iso-Bu, 63y, b2189—91°.

1,374%, 14523Ce lhsse ssters foraed moncmolecular adducts with Cucl: (k

e M O, 1.1 . i a0 ' e . s, )
shown) 8, 1.143«4,5 3 56, melbo=60"; 3 8 m.lbl°; Bu, m.lﬁ&-go; leo~3u, me
. i

101=30, atteupts to react the chloride with thid féiled, whils reaction

with ﬁeﬂcOH fave indaterain.te rerults as thi ,roduct wus undlgtilluble

and azcerystallizakles 0 esters uwith sgeconraary ulese coull L3 pragde
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Kew method of synthesis of esters of phosphoric end thiophosphonic ao‘ids. .
S oVIZ, WGdition of Ai2lkyl phosihitse end ¢ialkyl thicrhoephites to the
ldona derivetivas of meslonic eéter end ecatylacetons. rhosphonobarbiturie
wCilse |

oo udovin aud Teillioshkinu(state Unlv, ,"avsn), “hur.Cbsheled ¥oim,27,
1611-17(1957), ¢f, this J.22,267(1952) 22,2047(1952); Doklucy rkedlNeuvk
L1t 80,65(1951); 105, 735(1955), also of, Goldhahm and Fiebdig, Iharmszie,
9,064(1952),
To squlaolar mlature of 883:C(002£t)3 (cf. Levinz and Codovikov, thls Jo
25,987 (1955,) und (RC) .0 or (RO} ,r 3 was udded = sotd, soln, of W7va
in TOH; ufter the sxothermic resction the mivtures wesg vwirued 1lb-xy zin,
na o water buth end distd. ylelding: 88i (MeO). P(O)bd 50H(GO, ’“’a' b,172-
3°, 51,4424, 8pple2074; Y1y Cl-Bt ester cnslog, b,0179-800, 1,4355,
1.1778; 463 (2u0) S (CICH CH(CO, Bt ,, b14dO4~5° 1.4410, 1,0750; £1%
(ﬂuu)QJ(w)ChzbE(pohﬁt)a, ©11160-2%, 1,45%0, 1,1185, slow aldm. of 45t00is
in tll to 10 g rhuﬁzcaca'ané 11 'se (ﬁtQ)BxOH #8Vae =V tar a long lacuce
blor perioC ¢ rapid exothermic resction, which rielCed 4,2 4. Phci(CHgAc)y
P(u)(bﬁt)af b 190-10, 1,2005, 1l.1x64, formsd by evident desoylstion of
the ex;scteg rrocuct. cimilar rsactiong but using aryp;tOHa c7§§%yst,
geve etter $0 win, on 2 stesm bath 6.9 z. (EtO)ar(u)c“Oh(boxa)ﬁ, b 900-8°
1,5178, 141780, timilerly was obtalnsd 40 (Moo)zp(OQGﬁPhGH(GOMQ)a |
bgled-200°, 1.5536,=s Heating 4 g.Il in AtLH with » 1ittls ZtOdm 2 hrs,
deve 1, b 190-29, 1,5050, 1.1294, Slmilarly wers obtained: (5u0) 2 (0)=
GRrDUR{COBE) 5, 43e, Dg206=-70, 1,4970, 1.,1060; and 50% (180) o {0) Che CHe
(COMe)z. blslvo-é°. 1.4750, 1.,1690, The apyropriaio phosphonoxilonie aatc:l
(0,01 mole) traated with aoln. of 0.03-0.04 mols 3tONm in 20-30 ml.nbs.
"wtCH with 0.07 nole CO(NH,) 5 or C3(NHy)p and refluxed 6-7 hre. geve ofter
scln. ln §p0 and acldirication the odbrresponding phosphopobarbiturie acids,
Thus ware prepd.in 60-70: yielda: (¥e0) 57 (0)CH,CH(CONA) 00,1, 970; 412t
ester,m,1009; §1-3u sster, m.1090; (suo)ar(s)cngcn(ccmﬁ)aco,m.sa-loo°;
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(*bO)QP(O)CHZCH(éONﬁ).Cﬂ. n.1619; di—ﬁt'sster,m.lez-so; di-Bu ester, m,

168%; (40)_r(3)c 1,CH(CONH) 0%, 1,163-49; (Me0) ,°(0) CindaGiI(CON) 500,

1,1059; (zta)gf*(o)c} :x{oCH(uONﬂ)EGO,n.lO'I?; (BuO)al‘(O)Giwcﬂ(CONH)ECO,
' m.110%; (.160) . (:2) C:iaCH{CONN) ,CO, u,1440; ‘(Meo')gp(o)osxzzeca(com)acg,
7417795 {350) P (0) CGHFRCR(0ONR) 00, m,1099; (#£0) T (3)CHPRCR(c0mM), 30,
7.110°%; (360),2(0) CHPRCH (O0iH) ;08,m,178%; (7t0) ;1 () CHPRCR(CON ) 02,
2,179% Prepn, of (20),¥(0)2H({0057), was ecconplished by 3 differsnt
routea all of which givins ths ‘same producti hance the ‘rbuzov resction
i normal with,hulomalonio estars =2nd tha suwvposition akout its a’nor-
relity mede by allen and Johrson ({Ji03 77,2371(1355)) 45 insorract,
Harblig LGe ge (EtC)ss.and 83.9 z. BrCH(C03§t)2 3 hrs. on a1 stean oath
Save 17 e (3t9)2;06H(002£t)2,b 160~1°. 1.4430, 1,1680; similerly

10
JIEA(CG;St)Z and (ﬁtc)ﬁP aftar 3 bhrs, on < stean hoth cuve the suns

[}

. : o
cvoaduct, (ﬁnu;z,(n)cn(coqet)w, blolﬁo-l » 14410, 1i.,l644; rescticon €

1¢ o {5t0) .0CY with he deriv, from 1.7 g. o anC 9.2 g GFa(CO“’z)“'
i \

) -

iv.”'“O ceve 0rter 10 hrs. refluzing 5 .. (360), ”(ﬂ)CF“O Wt)”. blolﬁgo'

500, “' l 4458, This (l 4 g-) and o go CO(NH, )z g8 obove gave C,4€ g,
{£6) _;»O)aﬂ(bnﬂd) vn e ¥79; the pbos‘honoquoncta from elteruste

souba 9F srnvhesis pave Wre caue prpuuct,m,gé e 4O Uy verive Irom < gella
vnic 10 go Gligieg wag added 15 g, {;to)£:001 in NtrO.apd gt rufluxiﬁg
1. &ms, the Piltrste geve 5.3 ga (0t0),0(0)Cilicy, by 1012 °,u3%, 4328,
'his ( 2 ge) with 3 g, ua(ﬂug)z in dloxsne with dry 2ode eirber reiluxing
10 hrse, solne of the ppt, in 4,0, scldifieation with AC1 wnd ¢onone -

(eV8 Oud g (2t0)pl (C)C:CMaNHCCH: CMe, me11l5=7°(from TtOH).

ZXVIII, kesetion of incompletea 8sters of aclde of phosphorus with
X -ursetureted eyclic ketores sné cyclohexsnyl acelates . ¢?¢:;95}
cemetudovik and‘i.v.xonovalova. Ivid,.1817-21, | |
~ddne of (20)giCk or (RO)gPSH to Z-oyclohexenone and its methylated

enwlogs eceurs readily ufter addr. of estalytlc amounts of RONaj after
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termination of tha exothermic resction, the mixtures were neutralized
with .00l und Gletd. yielaing the following cstcrs. di-2t 3-ox00yclche-
zylp&oapnonate,»sﬁﬂ, b 170 ’ n 1.4626 d- 1.1~10- di-Mg ester, 46,

d 160 s Lo 47~3, 1, 3131, tzxn:; di-nt s-ozocyolohcxylthiopho;ahonate.

1C R
57, lﬁls » 124998, 1,1307; di-Ne 3=0x0-2-methyloyclohexylphosphonzate,

06/, b,162°, m.28% d1-3t ester, 5q@, b5166°, 1.4612, 1.1007; di-:t
8-0,.0-2-25thyloyelohexyltialoshosphonate, 80%, bglés®, 1.4955. 1.1099;
di-'ie J-oxo—l-mntnvlcvnlohexylpho5phonata, 47 ., blllez s 1o 47~1, 1. lJOl;
dl-it asster, 54%, bllls7 s 1e4633, 1.1130; di-%t 3—oxo~1-msthyloyclohoxyl-
tniophou,honaue,’ssm, 917~ » 144850, l.ll?w, Al~it J-0x0~5,5-dimathyl-
cvulothyl;hosphonatai 59, 951530"1'451°v 1.0810; di-is sstar, 604,
ha135%, 1.478C, 1,1499; di-%t B=oxo-z,5-dimethyleyclohexylthiophosphonats,
€6, by172%, 1,4081, 1,0940; di-8u 3-ox0-2,5-4imathylpyclohexvlphosphonate
5, 31%6°, 1,4580, 1,0189; d1-Kt 5-0X0-&,5 ,5=tr Luethyloyclohexylphose
phcra*e, 60 , b8167°, 1l.4641, 1,0710, ﬁddn; cf satd, ItCRa-3t0H dropwise
to lv.E de (Eto)zrsn and lo.sig. l-eyclohex:nyl acetate geve & very exo=
tbsraic rezction which roSultod, after cooling and ecidifiostion, in
{:olivion of 5 Ee oxclaheyonono and 13 g, HOC(OAC)(IU(OSt)ggfg b, 176=8,8°,
d l 1631, nD 1.4 X85 the lattsr product rormed slons with a-methyl-

c,c*ohezgnonJ in » siuilsr reactior cof f-lmthylevelohsxenyl seetote,

1o 1v “e fcI(C)(CEt); antd 1% g, (?tC)U}P?‘mms seCed Cronwlne HtONa- tOR
euc ziter the strengly cxcthermic reuction thers formed 20 g, I, b, 180%,
@,,1.1638, 0201.4500; I heatec with 3zCl in PhiNMes 1 hr. at 500 ven
b@nzoylatpd to xtent o dbut 5.3k, Resotion of C.3 g, l-cyclohexsnyl
acetate wivth 7 g, (3t0,2-u‘ in .resence of “tONa a8 above gave & &. ;
produot

eyciohaxanone sné 9.8 g.%, b lo9 » 1e1421, 1,4710, identlified =s

| #eC(0ic) (P<(OEt) ;) 3o The latter, bglés-70°, 1,1410, 1.4710, also formed
elony wlth &-methyleyeclohexarons in a similer rezction of 2-methylcycloe

pexenyl scetete,
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inomalous reaction of {=halo ketones with esters of phosphorous acid.

Ve Raactions of halogen darivativae or‘mathyl ethyl ketona and sceto-
shsnona with tristhyl nhoshita. | -
JiJPudovik and L.0.Biltinirova (Jtats Unlv,,¥oscow), 7hur . Sbehohet Khime
27, 1703=12(1537), Cf, this 1.25,2172(1958), |
:islokatones having the halogen on s secondary $ atom ere more prons %¢
tho snomlous courss of reactibn'with (20)g# than halo Ketonas with |
. losen on the priwvery C© M:om. Te 26,4 g. 9600Ci[014e preheated to 90-100°
won 2dded 43.4 g0 (0)4P ond tne m%§§ure grad Guully hautéd to 1::6° ~ave
tCl and 35.5 g (i%tO)gP(O)OCiAe : Citle, Dqo110-1.5°, d201.0598, n2%1. 42743
thls hacsud with 2t0NaeutOH g8ve #s&tco and (3;0)310; sonolysis ¢f the
v td. e3tber gave Aol Haating 49,5 e MBLCCIHOTrile and o o3 g.(EtO) P in

(o]
LY 31;.,0 ¢pve ceiter 2,5 brs. TC.;(lu;).ing 36 Ee -[ bno.Llloq"u N 100«)78,

I
Led T, wiié B g Aerﬁ@P(O)(O.St) bwl 7-6°, 1,0679, 1.49403 1f the
otiog, hite I nGded to tne bromo-ﬁetone prahectec to 1100 z=nd the ~ixture
o ‘ .
‘e tovted 4 hra, st 100-40 there wao fcrﬁe& B e% ol 208 S8 41T,

Ceating Toor IT st 100° in ¥ 0 followec oy periocdic titr= ttnns, gnowad

€,

‘nat I ie ssponiflec aors rapiﬁly than II, 23 i- 20 Arse 3%.3% 1 wae
pyicoly.ea, whils only 14: II was sttacked. 1o 20 g. (3t8) i prehas ted
to 1100 wes adced 11,0 4o Sebrowosyclohsxanons, yiildiag 3.1 g.(sto)sron
anu 12e4 go dieit eyclohsxenyl phosphate, bw144°, 1.1033, 1,4513;
the sasa products foried on eddne of bromocyelthXanénc to rafluxing
(Htc}zi. deatlme the ester with Bi0Na-.tUH gavs syclohaxanone =nd
(40) g U thus confizaing the structura of tha formere Addne of 36.5 Ze
(40)5) to 46 se 600CHTgae st 20-TC°, guve on distm, gome Br end
L2030 e (Eto)gr(o)aums.uﬁrﬁa, blo. 147-3%(gome uccomyn.) 1,3481,1,4655;
rastage of Gl, into this ester in 0014 with ics cooling geve ("to)uP(O)'
6G.1851CrCliie, by 164-5°, 144677, 1,4760. addn. of 3247 g.(EGO)gP to
55.4 g. GrCH,COOHBrg ct 0600 gave 7.1 ge (480)gk (0)0CMSICATy, by g.zleb-
8%, 1,63640, 1,497 {with mich decompn,)} adéne of &4 & (Et0)4P o 60 go
PhCOCHCLy 8t 20300 gave 71 g. (.560)gh(0)0CPh: cucl. by, 5139-40°, 1.8353, -
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1.8170, which chlorinsted im CCl, with lce cooling to (510} F (0) OCPROL
CHO1,, b,162+3°%, 1,3487, 1.5149, Addn. of 39 g. (#%0)gP to0 47.6 g.
Phcoccla at 20+30% gave 53.8% (Zt0) oF (o)ocrh:ccla; b3145~e°; _1.3946;
1.5800, Yhile (BtO)3P resoted with haloketones such as: dichloro- and
dibraﬁobanzalacatonq. 3;4~diohloro-2-hcxanono,Aand 5,4-dichloro~4ounthyl.
2-pentanons on-hsating to 1004809, the products could not be 2fstd. oF -

isolated owing to decompn, and tar formation,
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(g0 P02 (0Fr) 5y bg93-4°, 120 1,4600, a5 1.1446; 47,4z 0P (0CHMs ) 4,

' B.h«Arduzov, X.V.¥ikonorov, G.w.vmok\n'ova,' O.N.Fedorova and Z.0.:hishova,

preT e s
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Soms glycol esters of pyrophosphorous acid,

Izvest.Zazun,Filiala .ikad oNauk o, ., 3..&0, 331‘.&13.”&“ lo.z,' 3"1’(19”).
To 41 g. (CH‘O)gml in 100 ml, xcao was added at 0° 85.(.6 &¢ Pyridine dpd
291 Eo 880; after stirring S hr.; the mixturs wes filtered and the

!

filtrate yislded 40x [(CE,0),F1.0, b‘100-1°. ng°1.4ooo, 4301.4333. Sinmile

. . 4 : ! (. ] 20 B
arly were prepda: 44.5% [ OQHBCHzc§§OP]gO R bg-sag-a ’ nDOI 4825 , | 6‘01. 8”" |
y | y .50 20 ‘ . -
445 (ﬁﬁgcﬂsﬂwlo‘r )20. b5144 B~ d‘ 1.5126, nD 1.5180; 34.8% (Ocmlecaaw

)
0P),0, b,118-20°, a2%1, 2329, n201,4745, Addn. of -850 of 27 g. (CR,0) Pel

20 #0ln, of (Bt0),PON from 5 g, Na and 30 gz, (gto)arox.‘at first at

0° to -5°, finally stirring 2-2 hrs, at room temp. gave 60% 87?0?-

OB 0,8¢-5°, 08014z 20; 1890, S , . 8l .
{ “#' z’ )"y 0p - 1.4557, dg 1.1800, Similarly wem‘: prayd S1% x ..w

to 4¢

o .20 . 3 - 2
baQO-l ’ d‘ 1.1392, Zp 1.4515; 23.76% (_Cﬂao)gPOP(OBu)a. b2111-2°, d‘o

| X) :
1,110, n§°1.4595 (10.68% byproduct (Buo)apbp(oausz, b8136-?°, n391.44eo.

d§°0.9990, was isolated after prolonged A'rmetionation,); 68,1% OGHHQCHaOP-

s 0 . it : ) )
OP(0Lt) 5, by78-4°, 01,4620, a3%1,1498; 38,465 OCH:eCH OPOP(OPr) ., ,100°,

207,4530, 4201,1000; 24.5% OCHMeC P(0 ) ® .30
nD . o Ggls ’ o 5% BWOHBOPO ( c]‘nhsl a9 b385¢8 s Bp 1.4530,

a3%1,1070; 19.65 OCHIaGH,0FOP(0Bu) ,, bg120-1°, 45 1.080, n3%1.4850 (arter
muck fractlonation sepg. about 105 I); 53,3 OCHMeCH,CH,OPOP(OB%),, by
115-3.5°, 51,4863, a%1.1368; 56.4% OCHMeCH,CH,0POP(OPr ) 5, b§110-1¢°. |
2§01 .4580, a3%1,1001; 32.7% OCHMeCH,CH,0POP(0CHIe ), b,98-102°, a:°1.occl.

n§°1.4460(aftar much fraotionastion from the symmetriecal product); 40.1%

2 : . ‘
OCHMeCHyOH,0POR(0Bu) g, byl52-6°, dg 1,0665, 5201,4580; 15 0CR(CE,C1)CH OB

OP(0Bt)g, b, ;110°, 4201.2470,»n§°1.4650; OCH(CHyC1)CH,0POF (OFT) ,, 206,
by ,5126-9°, 4§%1.1990, n01.4690; 20% OCH(CHsC1)0H,0FOP(0Bu),, be, g146-9°,
a3%1.19086, n201.475. Heating 2 g.A with 0.25 g. 8 to 100° gave an undiste
1l1sble 1liguid after 40 min, omly, but after 3 hrs. at 100° it gave a good
yleld of (OCHMSCHCHaO0P(S)]50, m.130-50(from Cels); the ethylens glyool

ester analog reacted similarly but éuva a visé’ouo undistillable produet;
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‘heating 4.56 g. (0N o)gror(ozeya with 0,64 g.8 30 min, at 100° gave
68140578, ©.139-41°, 1291 4a85, 0312604 (nenting to 160°
gave undistillable 11guid product). Meating 8.9 g. 5tI and 8.5 g.
[ocum:cnzcuszOP(omt) 5 hrs. at 100-500 in sealed tubs gave undistillablo
residus, Heating 8 g. $OCHUSCE OHEO)POP(OPr) and 1.7 g« 8 finally to

160° also gave an undistillable product, but a reection with semimolar -

a produet, €

amount of 8 without extsrnal heetiny geve a monothio deriv.,C 10&220 Paa.
b 138-41°, n301,4630, a%01.1292; the meme pyrophosphite resoted resatly
with Cul giving an adduct,‘m.loe-ls,(rrom 5tOH), Treatment of $S¥wmmms
[(OCHMQGHZCE £0181,0 (3 g.) wi;% 0.81 ¢ H 20 gave sn sxothermic reaction
yislding 80% (OCHMECH,CH O)EOH by 143.5°, Similarly [(ocn 2CH,00H CH,, O)PJBO
gave ¢ hydrolysis product which howevar Tallsd to distil in vacuo, dut
‘slallar hydrolyeis of (OCHaCCHa"H O)EOP(O'tiz zave (EtO)SIOE and ¢rude II,
2;128-30°, 15°1.4530, 82°1,2485. Sintler trestment of (0CH(CH,CL)OM, 0140

gave OCK(CH_C1)CE, oz om, by145-6°, n8°1.4940 a%01. 549,
D
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Reaction of dirlkyl phosrhites with sldehydes end ketonss, XIII.

Ksters or6‘;hydroxy~’/;hloroieopropvlphosphon1c end 1 2-epoxyisolropyl-
rho;"honio scics,
Ye. oisbrenov snd Aolo Repustina (.1, Xirovy Chem,Tech, Inst,,”rzan). ?hur.\
Obsrebal Khin,27, 1012-15(1957), C!’.this 3.57,169(1957).
01052Ac»rpsots with {QO)L?OH on héetlng withovt any cztalyste; tha
bsrt temr.renpe for the resction is 100-20°, »s dscdmrn. end tar fornatio
occur et hivher temps, The reaction is slow rné cen La fclléwed sasily
hy charee of n of the rixturs, Thus, 5& g, ("1€0) ,TOH ana 42,5 {«CLCH Ac :
ir 20 bre, at 110-:<o‘° seve 58,74 (160) .1 (0)CYe (OH)UH,C1, n,73-4°, 1301-
ated by conline the fuirture and orystullizire from cyclohaxane, ?1m11a5~
1y wore rrepde: €5.%. dla¥t eg ter,:n."?-e (4C hre. ot 110-20°); s57,9%
¢i-iso-ir sster, m,72-8C0(120 hra, =t 100°); 50,6 dl-bu sster (38 hra,
#1. 120=50°), ¢ 1icude, naol.?}ﬁ{‘O, d.0ls0914; and 43,47 di-1s0-%u ester,
" 76-79(38 hrs, ot 14--530). The 23-7%t sstar could bz dlstd, with
F11ght feoompn,, b,120-40%, n¥01 4500, 61,1673, .hich <~1iciried soon
s¥Esy tha clotrn, Thesme sastare zars ~Aded uith ooo)in tﬁ'dlc.’tu, “then
hriafler refluved vimWﬂinr, nfisy sern. of Cl, thz followin: asters
ef thz enoxy serige, Thus RExxyxt 161 Ge Glelt zoter with 44 g, XOH 1n
230 m1, ®4CH cave 86,7 1 and :7.9.5:3; (jﬁto)aii(e} C,0, b 36-7° . nD
l.470%, 4:01e1278; 514171y were foroad: 41, di=fng-ir ester, D 95-70,
1.4254, 1.0737; 20,1 “4-Fu er-ter, bslr»:ca-qo y Le4T65, 1,031%; wnd gs.s%

flelsrak s « o 2z Nt . .
f1-lzc=by ester, B 198-79, 1,423%, 1,6276, Tha di-.s ester of the epOXy

carlee could nok L5 2i:t2, or {:icleted,

o
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Aotion of anhydrides of organiq acids on trialkyl phosphites and oam

dialkyl sodiophosphite. | .

0141'n Kemal and V.A.Kukhtin (S.M.Kirev Chem.Technol.Inst.,Fazan). Zhur,
Cbshohei Khim.,27, 949-53(1957). Cf, this J.268,411(1956),

Roaoiion of (nao)zo with (RO),P yields RCOgR and RCOP(0)(OR)g. Thus,
heating 33.2 g. (5t0)gF and 20.4 g. Ac,0 6 hrs. at 1280-40° gave 72,7%
ZtOAo and 3.5 g. Aok(0) (08t} , 5“84-63, ns 014126, a:°1.oovs( this gave
intense color with sodium nitroprusside and formed 2,4-dinitrophenylhydr-
azone, n.lsz—3°; it gives color with tuahsm-soz ). In'ndution there
156-7°, 1.4325, 1.1579, which

2
'does not havs an active carbonyl group and which was identical with a

(\> Approved For Release 2008/11/26 : C|A-5DP§9T0024/(§VA‘_00_320003’0001-2 Aovloe

e

formed en unstated yleld of msterisl, d

product isolated by Arbuzov end Azanovskeya ( Doklady Akad.bauk :SSR
58, 1961(1947)); this substence is WeC(OAo) (PO(OKt)g)g. Reaotion of
10 g. (hp)ak and 7 g Aoao in 6 hrs. at 110-206 gave 3.1 g. MeOAc and |
unsteted yleld of Aopo(ou.)a.'b‘va-9°. 1,4206, 1,2109. Resotion of 20 g.
(860)4P and 19 g, (Pr00)g0 in & hrs. at 150° gave 7.1 g. BLOLCPT, 4.5 g
¥XCO (0) (0kt)g, Dy124=8", 1.4418, 1.,0680, and 5 g, ProOP(0)(0,CPr)OBS,
Dgled=5", 1,4385, 1,0647, (¥t0) P and Bug0 sinllarly gave BsP(0) (OFs),,
b,157-8%, 1.5050, 1.1591, and BsP(0)(0Bz)Odt, by194-6°, 1.5168, 1.1401.
(180-Bu0)a¥ and 40,0 gave AcP(0)(0GH,CHNe, ), b4144-6°, 1,430, 1,0018
and seB(OAo) (PO(OCHCENS,) o) ,, bpl74-8°, 1.4375, 1.0481, (MeO) P end Bzgl
gave BzP(0) (ONes) , b4146-8°, 1,5254, 1,2408, Addn, Of 15.5 g. Ac,0 to
(8t0) ;FQSa from 20 g. (Et0)lOH and 3.8 g. Ne in BV 0 gave e ppt. of
NaCAe and after 30 min, cn & steecm bath and filtration, there was obtained
80.7% HeO(Oke) (PO(ORS) )5, Dyl57°, 1.4518, 1.1597. Siatlarly (iso-Fr0)gPome

gave UeC(0Ac) (PO(OCHNS) )5, Dg1E9-62°, 1.4312, 1,0823,
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Aotion of cerdon tetrachlorids on mixed a:uql esters of phuphorm aola.
G11'm Kamai end F.M.Kharrasove (5.M.Kirov Chem.Techncl. Inste,Kazan), .er.
Obshchel Khime27, 953-60(1¢37). cr.m- 3.20,1487 (1980},
To 20 g. HeOH and 68 g, MepNPh wes added 40 g. BYLOPOL, in Et,0 at 5-10°%;
aftar 1 hr. at 30-5° the mixture was filtered and the filtrate ylelded
(14007 (0551 , b(28-3°, Bypgiae-4°, dwl.'oase. n§°1.'mo. Sialarly ware
propd.s (iao—"rO)zPOEt. b,499:5-8.2°, 0201.4150, a10,9471; (Pro)yrost,
bl.,as-v » 144215, 0.9720) tlso-BuO).POBt, bg86-99, 1.4268, 0.9463; (BuO} -
FOB, 134120, 5-22° ¢ 1a4285, 0.9510, (150-4m0) gFOBt, m1:!.0--» s 1.4318,
0,9311; (MeO) POBu, bwﬁs-b s 104815, 1.0210; (130-!*:-0)'1’0311 by076-8°,
1,4170, 0,9405; (iso-imD),I'OBu, b‘llM.o » 1.4350, 0,9303, ro‘os.sl 8e
PCly ic 700 ul, Etp0 wes added with los ocollng 37 g. BuOH in 60.5 g,
Ve, ', followsd by 46 g. StOR in 121.2 g. ﬂhzﬂPh; after refluxing 1 hr,
on & steam beth the mixturs was filtered and distd, ylelding (Bt0)gzFPOBu,
20

© 0o
b,,72-4", 35 0,9748, awo.essl ny l.4268. Similarly was prepde (1s0-And) o

POBu, by91-z°, n501,4263, 43 - a”"o,ooao. The yields of the phosphites
were 30-£%:, Heating (Mao),rom u Etg0 with 8 1 hr. gave 88.3% (MeO)g-

P3(028), b ,73.5-80.5% a 1.1eu.. azol.usz. n:"x.wao. simllerly wers
urandet (130-}1-0),?8(031-.). 887eybyy 106-8°, n,, 1.«.35. a x.osn. a,01402765
(Pro) PS(OTL), 83,3%, bml,oa-v . 1.uvs. 1.0579, J_..osae; uao-BuO)aPB(Olt).
75.5¢%, b,134-5°, 1.4450, 1,016, 0.9942; (8u0) ;PB(0Bt), 81.3%, by;135-7°,
1.4486, 1.0148, 0,99¢9; (iso-am0) PS(0Bt), 88.7%, bsm-a o 1.4820, 1.00!6,
0.,9801; (Me0)zF8(0Bu), 31x, buloo-s . 1.4545, 1.1343. 1.1244; (B30) P8~ '
(0Bu), 77.1%, nl‘uo-v% 1.4502, 10540, 1,0304} (1»«-0),”(0») 50, 6%, |
b9196~7 » led544, 0.9860, 09695, Heating 9 g. (M6O)F(OMe)g and 10,4 g.
GClg at reflux 4 hrs. cave 60.1% (m)(no)rmcm,, bmue-a" &y J..“l@'y
401.4602. dg0le4368, Oimilarly were prepd.: 94.9% (no-rro)arto)oels,b‘ ;
1.4560, 1,5084, 1.2685; 35,85 (m),r(o)cax,. b,m-s » 1.4635, 1,530,
1.3098; 70% (uo-ho)g?(o)ocz.,. bmJ.M 1,4585, 1,2804, 1,8408; 45,38 |

(Bu0) 4P (00015, b30150-8% 1,460, 1,8690, 1.8454; 45,18 (wmm N

[
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- bsws-s"’. 144615, 1,2204, 1,2016 (if prepd. from (RO)gFOBt), or 38%,
hmles-q, s L4590 11.1920, 1.1‘728(11‘ prepd, from (R0)prOBu)y 30,84
(MaO)(BuO)P(O)COls. b 125-8° » 1,4625, 1,3476, 1.3264; 44.5% (Bt0)(BuDb)e
¥ “’30“13' vg105-7°, 1.4502. 1,3351, 1,3180; §0.1% (iso-Bu0)(Bu0)P(0)0Clg,
bsL05-0°, 144545, 1,2715, 1.2528} 33,06 (uo-AmonBuO)P(o)ocl,. bnmo-x'
147575, le=, 1+2084s Heating I with 15/ HCL 4 hre, at 148-50° and evapne
core 9001, BulCl and CC1 PO T 4 ©e88«8" (of, Yakubovich st als this J.24,

S 88
..A-J{B, uwﬁu(lgﬁé); DO {13(1? ‘X\md'NBM 8. ;’aﬁgﬂg 82.273‘1953). Al’o °t.

nylon ob «l, JCS 1954’ 2224, ,
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Tautomeriem of diphenyl phosphito. %g’u \[‘ “/ é

ieleABbDachnlk ubDE Yu,lies 0ilkarpov (inst.tetero-Org,Compounds, - 20 e8014,

“/fwz,,

L 0aCOW) e LOKLAGY 140G o0BUK <o veretelld, 512=15(1i57)+ Of.NOnOK, +nBeELY,
95(1883) ane ilovendzkl and bzulgin, Ched.. olskel5,66(1917),
(rhc)zzgé)was prepu. in 106 yisld by ciraful hyérolysis of (Pho)grcl

in T, by adin, of g uivalant ambunc of 1,0, with gubsajuant remwoval of

%51 spd solvent lp vaouoj the grocuat, b 100-1° ’ ng°1.5*90, aaoz.zaxa.

8&10-4
Infra=rsd spectrun 0f the aster shows shar, absorption bands eharsotaristie
oi Lae =i bomd (£42C em™t) and ¥=0 bom! (1230 em™1), without noticenble
ebsopption in the raglon of the o sroup; the molar rsfriction 1s 81,57
which sgrees with the 61,48 calou. for (gno) (C)H structurs, fowsver the
ohwe ioal rroperties inilcate a astastebls amount ol the tsrvalsnt form
(rhx;arOH in equilibrium. £2x Thus, i reewoie In ths coli with Pth ylalding
(sh&}zilﬁ)ﬂhéh; kept in sezlad tube the squimclst mixturs of the renctents
gave ir 4 aopths al room lailye ’"% \*hO}z;(C]m*ih,rm.]£%-ﬁn; in © hrs, at
100° Uiy ylels wes TUre ietlug T with sguinclar wourt o . yhélés
(;hu)s‘( il o d hrn. ot 1800 gCmu 77, or—, renctad; tte stherdsl soln,
of ihe Tezorloud mdatul'e wms traabeﬁ wlthraq. CeOE nd the eliacline uxt.
ci.ifded, rieluitg (. }0), o wOH, churictecslust =8 the cyciohexylacine selt,
r.sg¢clss, meli7 =3V (fPou sye sul), Outvlreu in 6 yi:ldfcf, Lecoo: and
ToGad, J.Chnm.¢oc.l?ﬁé,8&d]). The above “wine ofF 0 Giese lios: wIbh gvole
ution o5 come TigE, e con&iiﬁa‘;lé ot of (.PI.N;:‘,;? C s alan Poraed.

I ¢luwclves Cupbl., foring 2 eonplex Telull; oftec brisf Lo-tlhg, 20in.
An :taC, 3arn, of unresctéd Quasla {ooraliderakls ' .ount) -nd sddne of YeOHN,
-~ the conplax was pptte and eanzlyzed; the rroiuct, dacl&G°lfrom dloxans-potr.
ethar), I rescte «ith-SHg&c in Btgl 'with evolutlor of Y, yislading 53w
(pho)gyn;&.vbﬁlc1_5°. ngol.ssvs, 8gclellLd; thir reudily forms « :bmplex

(r2i)g(*eC)IoCuCl, viccous ayrup. The rerulte ‘nf*c«.s the rrzusuce of

oons 14er-Lle enolie for-. of I in squilivrium,
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Organic inseotofungiocides. XiVI. New method of synthesis of mixzed astars

of dithiophosphoric acid, .
Aeli.iiel'nikov, A.F.Grapov and K.n. ;shntsovu-dhilovsicaya {8el.Inst.Fertil-
1zers and Insectofungiocides, uoscow), Jhur,lbshehel Khim.av 1905-7(1957).
Jf. this Je26,2569(1956),
The followiny method ves ucsd to prepara nixed esters of dithlophoaphorip
acld. To an aj. soln, of an ary} dlazonium selt, freed of exvaqsfaﬁoz by

ulr-dlowing, wes added an aq. soln, of equiuwolor emount of (KO),FsgH im '

the Torm of a‘alat,'auch as X, and 0,1 g. powd, Cu per 0.1 molo\roactqﬁtl.

The mixing was ion1 at 0=2° and the nixturs was warmad to 40-50° ﬁnbil
&, evolution terminated. - ftev cooling to i(- 1 , the ﬁizturo wee extd,
with «4t,0 and the driad gxt., wus distd. Thus were obtained: Pthu(OM.)
n§°1.592‘7 (gives 50% kill of Calandae oryreae
at c.ozxf 1n 50 brs,); FhI3(0#),, 48k, by ,102.5-4.50, 1.1823, 1.5829
(0,03,/) 3 o=-ifeC _H apu(0fa) ,, 4€.0%, b0.1101-2.5°, 1.1644, 1.5660 (=)

Déiy bg, 9b-7 » 83012406,

0.1
6 ¢

melsower, 40%, by 1102.5-2.€%, 1,1729, 1.5682 (=); p;ésomer. 27.5%,

0 15104 «5=50, 1,2126, 1.5829 {(0,03"); o-VeC K *”(0!:)2, 47,85, bo 2
118-6,5° 1.1696, 1.5642 (o.O?w); n-isomer, 42., b0_09105-7°, 1.1781,
1.2624 (0,0424); p-isomer, 5., oo.12110-2°, 1.17?9; 1.5839 ((0.0355)3
m-ulbﬁféePS(OWt)g, 45%, by, 0glod.5-6.5%, 1,2538, 1.373C (-%); p-isomer,
5147w, by gld 22-3°, 1, 2627, 1.3750(~%d3 p-0,00g1, aPe(oat)z. 41led,vy bo.l
137-99, m.43,5-6,5%,(0,0045), If the scln. of the diazonium salt is not
ireed of M oxides tns (bO)ZPuaB is oxidized to the ‘d1sulride snd the
products sre bodly coataminsted. ‘ |
AXVII, MNew method of praperation or eaters ot cnlorothiophoaphorio acld,
l.N,. el "nikov, Ya.“«.7ﬂandel'baum. S.1.5ventsitskil and :;.m.Bumnom.; Ivia,
1608~10, |
Partial or complate ssterifiscetion of :iClaz 1is conveniently anttauined by
Bhe use of (RO}l as the alkylating agent. To g covarsd with dry ROH

was udded a orystal of I and 3-3 drops CClg; after the resotion had
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been initiated (H, ovolutibn) the remainder of the rcquiuito RON was
added; the ROH 1s teken in 2.5-3 fold excess over theoretioal emount.
The mixturc wes refluxed 1l.5-2 hrs. until Mg dissolvedi This soln. wes
used airectly below. To well atirred 3& ge FBOLly was graduélly addcd
(Kt0) Mg from 5.3 g. ug at 30-45° over 45 min, The mixture was stirred

2 hra. at 45°, dild, with oold B0 acidified with'HCL, and the sepd, oil
vac dried and distd. ylelding 778 (E40)gPScl, b, 96-8°, dggm, il-,
Under theas conditions 17.8 g. St0PSC1l, and (lto)aug from l.4 g. Mg
gave 821 (5%0),3C1, the addm. requiring 20 ain. st 25-30°, and heating
1 hr. at 35-45%, oimilarly were obtsined: (de0) (30)F301, 75.8%, bl,VO-OO‘;
1,2506, 1.,47403 (is0-ir0) (BtO)FsC1, 51034-5°. 1.1561, 1,4680, 903

(850) (Bu0)£G01, 70j, bypl26-9°, 1,1432, 1,4660; 70» (Bt0)(1s0-Am0)PSC1,
byol31-2°, 1,085, 1.4620. The best yields result rrom (RO),Mg which
contxins 4 moles HOH. If the ROH is removed, ‘the Mg salt has a grey

color und is unresotive, giving low yidldd of the desired products,
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Organephespherus derivatives of othyleniminé, 2 Additiem of halegean derivas-
tives of hydrecarbeas and of halegens te ethylensmides of dialkyl phesphates.
N.P.Grechkin (A.B.Arbusov Chem,Inst,.,Kazan). Isvest.Akad,Nawk 8,8,8,R,, Otdel,
Khim,Nauk 1957, 1053-8, Cf. this 3.1956,538, ~ | ,
Neating in sealed tube 10 g. (860) JP(0)NCH,CHy and 7.1 g. PRCH,C1 4 hrs, at
135-45° and 2 hrs. at 185° gave §5% (880) ,P{0)N(CH PR)CH CH,CL, b, ,151-1.5°,
dyo1.2621, n3%1,5013, which hydrelysed with KC1 to PRCN,NBCN,CN,C1 HCL salt,
=.191-2°  Bimilar reactios with 9.9 g. 186G, M,CE.C1 4n 4 hrs. at 165-85°
gave 9.5 g. starting materials and 10 g, undistillable residue, which om
hydrolysis with NC1L gave 1=C,) oWy CH NNCH CH C1.HC1, .196-8°; evidently the
expected (Eto)zr(0)!(03361087)0lscl’61‘oould not be distd st 1 ma, Treatmest
of 6,6 g. (ilo-Bao)lP(o)ICH,CI,_ln 50 m1, €C1, with ecaled, amount (3 g.) C1
in 50 ml, CCl, at 0" and allowing the mixture te stand evernight gave 678
(130-Bu0) P(0)NCICH,CN,CL, by132-3%, dggl.1416, n2%1.4539. Stmilarly were
prepd.t (Bt0),P(0)NCICH,CH,C1, 805, b, 99-100°, 1.3710, 1.4574; di-1se-Pp
oster, 645, b,101-17, 1,1867, 1.4513) di-Am ester, 795, b,149-50°, 1.1144,
1.45804 di-n-hexyl ester, 40%, by160-3%, 1.0827, 1.4590. Addn. of 6.4 g.
(860)3P to 9.7 g. (Bt0),P(O)NCICH,CHLCL at 35-50° (coelimg with acetome-Dry
Ice was necessary) gave 2 g. BtP(O)(ORt)’ and 9,5 g.(745 pure) CICI’CI'-
N[P(0)(0Bt),],, b133-5°%, 1.2114, 1.4467, Neating 1.5 g. (8¢0) P(0)NCICH CH C1
in sealad tube with 7.5 g, (Bt0),P(0)NCH,CH, 6 hrs, at 120-30° gave 8 ¢,
starting materials end about 65% [c1cn,cnzur(o)(oue),32, a hydrasine deriv,,
» t?1'31°9."1.1912"1.‘484. |
’lq Synthesis of mixed ester amides ef monothio- and dithiopyrephespheric acid,
K.V.Nikonorov and Z,G,Speranskaya (A,i,Arbuzev Chem,Inst,,Kasan)., Lsvest,Akad,
. Wauk S5,5.5.R,, Otdel,Khim,Nauk 2957, 1059-63, W/éﬂkb
To (RO)zPOSn prepd, by heating (RO),PHO with $ 1n‘pr0lanoo of Bt’l 1 hr, at 60°
vas added (Mey¥),POCL and heated 4-5 hrs, st 40% the mixture was dild. with
gaseline, the pptd. amine salt was sepd. and the produet distd, Thus were
obtaineds $3% (MegH),P(0)OP(S)(0Fr),, 5305150-60’. dgol.1186, -:‘1.47001 48
(Mo ), 7(0)OP(S) (0CMe, )y, Bgd50-2% 1.1237, 1.46655 31,75 (Me ¥)(st,M)r(B)o-
T(8)(OPr);, b, g149-527, 1,0950, 1.4710; 4S% (Me,K),P(0)OF(S)(0Bu),, B 184-7%,
1.0883, 1,4695; (ub,u),g(o)or(S)(ocn,cal-,),. 3,05159-60‘. 1.082, 1.4653; sl
The (RO),POSK, prepd. as abeve was treated at 40° with (lt’l)chl and caled,
ameunt of powd.S and the mixture heated 3-10 hrs. at 60°, gave the fellewing
preducts, isolsted after dila, with gaselime, filtratiea aand dista.t 44,85
(Be4H),P(3)0r(5)(088) 4, By _5153-6%, 1.1097, 1.500; 49,55 (se.2),P(8)or(5)(ere),

by.3167-70%, 1.0890, 1.4970; 36.5% (BegB) P(3)0r(8)(0CHMe,),, b, ,165-8%,
1.0746, 1,4913; 3$% (nt,u),r(s)or(t)(onn),,\b,l?:-s'.‘1.0070. 1.4960; 308

(B N) P(8)OP(8)(OCKClide,), , ba 173-7°, 1.0567, 1.4888. The
: acl'.;‘-.otlnldal aclxvit,.’ ' a3 ’ ' -
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Thermegraphis study of the reaction of esters of ethyleas glyecel
pl\olphorm uid with alkyl halides,

B.A.Avbusev, N.K.Satkina sad V.M.Zoreastrevs (V.I.Ul'yamev-Lenis State
Univ.,, Kasan). Xsvest.Akad,Nauk 8.8,8,R,, Otdel., Khim, Nauk 1957,1046-33,
Cf. Deklady Akad.Nawk 8SSR 114, 89(19357) and n.A.lm-m., Mnortnln.
‘Ill.’ 154.

Reactions of the fellewing esters eof ethylene glyocel phesphereus asid.
wvith alkyl halides werse studied thermegraphieally with a differeatial
thermecoeuple, by heating 1:1 smixtures at 4-!' por minute, completing

the process ia 1 hr, Under these coanditiens the esters gave a single
exotheraic effect (typical hesting ourves shewn) exeept for the ise-Pp
and 4ise~-Bu esters which gave 3 effects, S8ince esters of prepylens phes-

~ phite react with alkyl halides at low teamp, to yield halcesters of phes~

phenic acids with epea chainm ctmtm. whieh at higher temp. lose a
mole of alkyl halide and form oyclic esters of phosphenic acids (ef.

'1957 ref. abeve), the epen chain ester may be regarded as aa internediate

in the overall high temp. Arbusov resction of eoyclic phosphites, When

~ the above listed expts. were repeated with heating rate of 0.4-0.5°

per min., tve exethermic effects wers cleariy evideat. The mixture

formed at the lst effect frem Itﬁ!ﬂﬂzclaﬂ wvas um. ytoldtu after
several distas. EtP(0)(OCH,CH,Br)OSS, b, ,n—xn’, -, 1.4m. a 1.:»1.
aleng with higher and lower beiling substances. The predust fomd at

the nd exethermie effect was EtP(0)(mity 0CN,),, ,118-22%, »3°1.4480,
d:° 1.2633. The fermer ester en thermegraphic examn. gave only 1 effect

- which cerrespended to the 2nd tramsformatien and gave the latter ester

as the result, The thermal effect expected ter the primary addn. eof

RX to the eyclic phesphite cammets be detected therwographically, The
initiation temp. for this reasoa was detd, thermographically by dn\du .
a tangent at 45° te the differential record ourve at the peint of its
deviatien from sero erder lesation aad subsequent prejection of the

point of tangency om & direct recerding of temperature. The ratios of the
areas under the peaks were caled, The results show that the Arbusev .
reactien procesds mest readily with cyelic esters having the smalless
third ester greups en the P atom, as shown by low initiatiog Somp. and
large thermal effect; the Ind precess of cyclisatien producess less heat
than the 15t precess, With imcrease of the alkyl grewp im the ester

the ratie of the area under the 2 peaks imereases eving teo less faeile
transformation of the halealkyl ester imto the eyelie produet. Iedides
react mere readily than the bremides and produse largere therwmal offecta,
The fellowing esters were usedt No®P(6CH,),. by 44.5%, ¢3%1.2159, a3
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1.4440; Bror(ocHy),, by (51-1.5% 1.1317, 1.43985 ProP(0CH,)., b, .64-6®
1.1026, 1.44453 1sc-Pror(ocn,),, b10-10, 553+ 5-4% 1.0829 21'43 i' (¢
by (71-2°% 1.081 10.; 540, 1065, Loasney MY

8. » 1.0819, 1,4470; 1se-Buor(ocH,),, g 6547 12,0652, 1.4420; .
CHy ICHCN,0P(0CH;)3) 810.1169+5=70°% 1.1553, 1.4635. The curves showing the
thermal effects are repreduced, The fellowing data are tabulated for various
resctant pairs ( for the rapid hesting rate, the folloving informatien s
given,resp, temp, of initiation of fsemerization resction, magnitude of |
thermal effect, time for completiem of resstion, ares wader the peak im q.em. )
ae fellows: HeOP(OCH,), + Mebr $6°, 17°, § hume mim., 53.53; MeOP(OCN,). & MeX
¢8 ’ 170. $ min,, $5.8; ltOP(OCRz)’ + BBy 175.. 1", 11 min,, 430‘7’1351 & |
BeOP(OCH,), 126° 33°, 10 min.20 sec., 50.97; ProP(OCH,). + Prie 184%, 12°
9 ain,, 36.48; 1-0-1':-0?(0(:1!3)3 + L00-Prir 23§ or “‘..3’3.’ l"ﬁ [ 4 ui;.lﬁ ;o.
or 1 min,15 sec., 15.53 or 13.47, resp.; BudP(0CR,), + Bubr 202°, $°, 12 -1-..
15 sec.,34.3) 180-Bu0P(OCN,), + ime-Bubdr 235 er 3035, 10 or 19°, § ain. or
1 min, 15 mec., 14.9 er 11.3, resp. [1CH, 1CHCH,0P(OCN, ), « CR, tCHCN, B 128°, 7°
9 min.15 sec., 45.07f CMysCHCH,OP(OCN,), + CX ccnc: : 8 o o

of 2l 2 g 82,57, 157, 8 min. 4§

®ee., 63,07} BrCH,CH 0P(0)Et(0kt) 2320°, —,~,~; BeP(0)(OCH,). mo effect ob-
served and decompn, teok place; (cn‘,o),ms + MaX 1’5‘. 12‘? 6 min.45 seec.,
33.65; ProP(0CH,), + NaX 262°, 14%, § min., 21.3, In the abeve ard the "
follovﬁ.nz listings the substances were taken in equimolar smounts, with
0.0094 moles of each being used, Repetition with the slevw heating rate gave
the following data ( formatiom temp. for primary product, same for 2nd preduet
and ratio of peak areas shown resp.)j )IOOP(OCIz)z + MaBr 48°, 145°, S.n;ltlr:
BLOP(0CH,), 100°, 295°, 7,643 ProP(OCH,), A8 + Prdr 115°, 225°, 9.43; fso-Prie
*+ 4eo-Pror(och,), 120° 190°, §.21; BaOP(OCH,), + BuBr 118°, 210°, 15,24;
180-Ba0P(0CH,), + 1so-Bubr 130°, 215°, 7.3; 120-ProP(och,), + MeX $0°, 125°
6.25) CM,1CNCH,0P(OCH,), +iCNy1CHCN,Br 80°, 178°, 5,13, ]

o ‘bé/ﬁm / é«)me | . -
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A 8. Arhusev and N.N,.Saseasva, Deklady Akad,Nawk 8.8,8.8,115,1119-31(2957).
The imtermediate Arbusev cemplexss (M),m were treated with b’l.l ‘
or B, in an exteasion of the previeusly knowa reasties with K 0 or RON,
The fellowing semplexes were used { shown resp. are durstios of formstiem,
the temp. used and yield)! (Ph0) M, $-10 hrs.,100°, =u.130°, 100%;
(0-MeCqR 0) PHaZ, 4 hrecy 100°%, 1005, 8,135-6%; (e=CIC(N 0) PoeX,
7 hre., 100-10°% 755, u. 49°6s (p-C1GGM,0) Mel, 13 hre., 100°, 1005,
2.104%) (e=NeC N 0),PRT, 16 hre., 110-30°, 705, 2.107-8% (o~CgR 0) PBaX,
36 hre., 110-30% aa eil, The cemplfifies sbove vhen trested with BeON
cave the follewing phospholitent (e-FeCN,0) P(0)Ne, 74,65, Byy15°,
., .:'-. u.64%1 (0-CgR,0) P(0)0s, :I.O:. b, 4313-4% 1.1420, 1.54156
(o-cu‘-‘o),r(o)n-. - 30%, 53176,—1‘. 1.3350, 1.5560) (QM‘I‘Q)’P(OIDI.
30,35, By,316=7%, 1.1071, 1.5321. The resetion of the semplexes with the
anines gave phenels sand a product vhish vas either a liquid or & erys~
sallisable selid, All, on standing im air, hydrolyned and ylelded the
amine NI salts. Thus were cbtainmed: 565 (Pho) PHetlse I, n.136%; 368
(P0) gPietiNe, X, m,109%) 41,15 (o-NeCgR,0) jPite 1NBA,T, =10% and
20,05 (o-NeCgR 0) Pile 1BNe,tL, 2,136, 57", Ressticn of (Pho) P2 with
2 “’“ gave (M,’m'. .’o.‘. b‘1,.‘." 1.,0908, 10""‘ vhieh on
being hosted with Nel gave & produst ideatical with that fermed frem
(P00); Ml snd B4, NN, Treatment of (Ph0) PES, with Cusk, gave the
eemplex, -.nl.. with ael, wt, of 1443, indicating & Srimerie substanee.
The predusts shtained frem the reaction of the cemplexes with amines
gave after hydrelysis the produsts whieh prove their strustures, Thus
the 1ot predust gave NeP(0)(0N)g, n.103% and B4 NN.NI} Srestment of the
predust with MIO’ gove Agl indiesting the fenis binding of the halegen
and supperting the prepesed resstiea course which 18 Shat of fermation
of ArOR and (Ar0) FRER X salt, vhich passes e (Are) FRIERI. Bsters
of anidophosphorous asid appesr S0 react with alkyl halides to yleld
uadistillable masses and amine salts, vhile esters of diamidepheaphereus
acid are isemerisable sersally by the ;cth'- of alkyl halides
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Anomalous reactien of a-halo ketomes with esters of phospherous acid.

YI. Reaction of estera of phospherous acid with halides of halesubstit-
uted carboxylic acids, - - ’ , ' ’ |
A.N.Pudovik and L,.G.Biktimirova (State Univ,,Kazan), Zhur.Obshchei Khim,
27, 2104-8(1957). Cf. this 3.37,1708(1957). .

To (RO)4P was added the desired RCOCL im which R 43 a halegen bearing
radical, The reactions were exothermic, requiring cooling. After termin-
ation of evolution of alkyl halido, the products were distd. Reactien of
(Me0) 47 with C1CHyCOCL, with heating 0.5 hr, at 100° gave 84% product
identifiecd as (noo)zr(c»)oc(:cnz)p(o)(om)z, 51141’,‘4201.3214. n§°1.4420;
similar reaction with (Bt0)3P gave the tetra-it asnalog, 86, 4%, 30.5125-6'.
1,1827, 1.4396, The same reaction run ia Btzo gave a low yield, Oson~
olyels of the ppoduct- in CCI‘ gave cuzo, thus confirming the structure.
(Mo0)3P and Me,CBrCOBr similarly gave 92,3% product, identified as
Mezc:csso(one)z)ovqo)(om)-z, bo.slsl—z", 1,2756, 1.4580, while (Et‘0)3r
gave §8x$% corrysponding tetra-tt ester, b1‘5134—5°, 1,1602, 1.4593.
(Me0),T and ccl3ccc1 at below 30° gave 78.3% cc1z:c(ro(ouc)2)0?(0}(0&;)”
b0.75134-5°, 1.4901, 1,4770, while the (Eto)sP reaction gave 78,6%
tetra-it sster, by snz-z‘. 1.3219, 1.4660, If the last reaction is

run in £t .0, there was obtained the above tetra-it ester and a somewhat
greatsr amount of CCl,COP(0)(0Et),, by95% 13916, 1.4632, which is
evidently the intermediate in the formation of the di-phosphorus eaters.
The phosphonate is formad also if the phosphite is used in less than

ths theoretical amount for ths reaction with the acyl halide, Rsactiom

‘of(&tc)lr with lMeoC!Brlulr st 100% ({final temp,) gave 78.6% Mccnsc(PO(OBt),)v

OP(O)(OEt)zy b1,5128-9°, 1.1690, 11,4450, Thus,halosubstibuted acyl
halid-s react with phosphites predoninahtly by the anomalous route.
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